US007370561B2

12 United States Patent (10) Patent No.: US 7,370,561 B2

Mikiya et al. 45) Date of Patent: May 13, 2008
(54) ELECTRIC DRIVER 3,596,542 A * 8/1971 Wallace .......ccvvvvennnnnn... 81/474
3,613,751 A * 10/1971 Juhasz ........cocevvninnenn. 81/474
(75) Inventors: Toshio Mikiva, Tokyo (JP); Takavuki 3,616,883 A * 11/1971 Sindelar .................. 192/56.61
Okamoto, Tokyo (JP); Tameyoshi 4,774,864 A * 10/1988 Dossier .......cccoeevrvvnnn.e. 81/474
Oshima, Tokyo (JP); Yasuo Kazama, 4,836,349 A * 6/1989 Sakamoto et al. ....... 192/56.33
Tokyo (IP)
(73) Assignee: Nitto Kohki Co., Ltd., Tokyo (JP) FOREIGN PATENT DOCUMENTS
(*) Notice: Subject to any disclaimer, the term of this IP 58-93474 /1983
patent 1s extended or adjusted under 35 ‘__P 558-093474 U 6/1983
U.S.C. 154(b) by 0 days. JP $58-143173 U 9/1983
JP 559-054828 A 3/1984
(21) Appl. No.: 10/545,178 IP 539-054828 A % 3/1984
JP 60-90676 ¥ 5/1985
(22) PCT Filed: Aug. 9, 2004 JP 560-0900676 A 5/1985
JP 60-80872 ¥ 6/1985
(86) PCT No.: PCT/JP2004/011441 Jp S60-080872 U 6/1985
JP 33998/1988 3/1988
§ 371 (c)(1), TP HOL-138673  * 9/1989
(2), (4) Date: Aug. 9, 2005 IP HO01-138673 U 9/1989
(87) PCT Pub. No.: W02005/014234
* cited by examiner
PCT Pub. Date: Feb. 17, 2005
Primary Examiner—Joseph J. Hail, 111
(65) Prior Publication Data Assistant Examiner—Bryan R Muller
US 2006/0185481 Al Aug. 24, 2006 (74) Attorney, Agent, or Firm—Brinks Hofer Gilson &
P Lione
(30) Foreign Application Priority Data (57) ARSTRACT
Aug. 12, 2003  (JP) i, 2003-292413
A power screwdriver (10) includes a bit holder (14) bored to
(51) Int. CL . . .
BISB 23/157 (2006.01) receive the shaft of a screwdriver bit (12) and adapted to
(52) US. Cl ' 81/474: R1/476 securely hold the screwdriver bit (12) 1in place, and a housing
S Lo s e : (18) having a through cavity (16). The bit holder (14) is
(58) Field of Classification Search .................. 81/4745 inserted into the thIOllgh CElVity (16) so that the bit holder
o 8_1/ 476,479 (14) 1s rotatable about and movable along the axis of the bit
See application file for complete search history. holder. This arrangement securely holds the screwdriver bit
(56) References Cited and thus, minimize rattling of the screwdriver bit during
rotation.
U.S. PATENT DOCUMENTS
2,963,134 A * 12/1960 Banner .................... 192/56.32 8 Claims, 2 Drawing Sheets
10
{
64 86 20-1 50 1§ ]Bf 3434
16 32 30 18- -]
it d diid L dd L L L L2 LT - I /?4,/:'%!2!!’!,‘ fﬂ\ #"Jf';-:"'fffff T TS f
IS B [ ‘E Q‘\\\ \\“:..-:.a:.:.i-:‘mﬁ:..;a:.a gt f’y’:" 6 ]
=2 :‘:75’;- Z J/// '-.::,’5 2 > et —- O =TTV :
.ru \ /// r\:fe =f=/;::'::~_ ? mﬁ?‘;m =::::F ; t
_‘7//? aliogs \\ Z -l/ N7 /ﬁff/fff/f/ff)’f’ B e PV /

NP7 Al /f’//f/ﬁ //ff/ﬁ"//}’//////fflffffﬁ &7 //ﬁ:"l

AANAAA NS
3\ A'AA'A N

\\\\\ -.. St

=

y SAam
/ LI LIS s 21172151 01 O L1177 7 Z —eg—

/ r‘

- ==

\. LTSS LSS LSS IS N N &S [ =)

%}//./k ’ -l:; Ilﬂi\\\\:gﬁm\& TR ‘\m N \12 1
TR / / 77 // 7 JC ;\\\\\\\\\ NSt ] :I ,k\\ h
.-f//f/ 7222222777, \\ L" R ITTNNT /7Y //’
2 0 7 0/ 141\ ) 4
8 19 14-2
12=2 54

26

24 36 52



US 7,370,561 B2

Sheet 1 of 2

May 13, 2008

U.S. Patent

| = mﬁ/

l-y..._.

vl

A

35

9

Al

S

A4

A

6L

m b

09

""""

N-

llllllll

\..\ \.\\\.\,\ r'Fry. \\\.\\ .\

\ _'I' f......l..f.f llllllllllllllll //
I-ll S g % W LS GO F A
.!..H —Fa

L S aEesl

: %_.

AR AN NN
Q2L N Y T2/ 77/ 70 /7

_—~
=il

b Nt S r/////////lﬁ

7

44
l=b¢
Pt

R
\//.."0!-

A . .

/ .u. | I ASSLE LR RR NS AARKY rff/f;/

t-vt

NS

I- i.‘

¢-81

N \AAAI] Al
R A'A'A'A'A

—w¢exr;vnQ&Naﬁxaoﬂxa»NwwwNvo»xs&w,

_-rmunumnn-_\\

///////./... SANRANAN aaaay g
\\Q\\\\\\\.\.\\\\\Q\

7

=== I

............... N |

\ -
VL G177000200. 70777, o

ot

o

,m e S annw

¢ 9l

NHH

‘_

L-p1

\\\\\\\\\§

9t
Of

727

I \\\

i\_\ _I_,‘llli_l‘_

xsoqxsoa:aocmmx/,

0§

Y
N: \_\_\\\\\\_\\.ﬂ\\\\\m‘t/// b _S -

B IS \\\\\\\\\\\\\\\\h

_\\\__...n._\.m_

..\\ - J

Satl/

9¢

9(

///-

-\nu«vaVA“wn_l-xxua+pﬁ

vl

98

00 %

7
\\\N |

IALISISIITIIIISIIIII SIS
AN LN SNRNNNNNNN

N Y
L %Y \.\.\\.
1\\\1
.. fr#....é.?/ _

. ;r bl /I.I..J./,
!-i . u‘v\\\u—/

N AR ANAAAN AN

Il L AL L d L L LT LS 4

V9



U.S. Patent May 13, 2008 Sheet 2 of 2 US 7,370,561 B2

Fig.2
20-2 20-4
20-3

20

k‘ 20-5
20-1
20-5

20-3
~—___ v A

20-4



us 7,370,561 B2

1
ELECTRIC DRIVER

FIELD OF THE INVENTION

The present invention relates to power driven screwdriv-
ers.

BACKGROUND OF THE INVENTION

A power screwdriver typically includes a driving motor, a
screwdriver bit drivingly rotated by the driving motor, and
a transmission system interposed between the motor and the
screwdriver bit to transmit rotational torque to the screw-
driver bat.

The transmission system 1s provided with clutch means
for interrupting torque transmission when a predetermined
torque load 1s exerted on the screwdriver bit. The clutch
means 1ncludes an annular cam formed on its one side with
a cam path, a plurality of clutch balls held 1n contact with the
cam path, a compression spring disposed along the axis of
the screwdriver bit to urge the clutch balls against the cam,
and an adjusting member for adjusting the compressive
force of the compression spring. With this arrangement, the
cam and the clutch balls are engaged with one another to
allow torque to be transmitted through the transmission
system until a predetermined torque 1s applied between the
cam and the clutch balls. When the applied torque exceeds
such a predetermined torque, the clutch balls are rotated
relative to the cam so that no rotational torque 1s transmitted
through the transmission system.

The transmission system 1s contained within a cylindrical
housing. The adjusting member 1s 1 the form of a cup and
includes a cylindrical wall and an end wall connected to the
front end of the cylindrical wall. A female thread 1s formed
on the inner surface of the cylindrical wall. A male thread 1s
formed on the outer surface of the housing and threadingly
engaged with the female thread. Threaded adjustment of the
adjusting member serves to regulate the compressive force
of the compression spring which 1s held 1n contact with the
end wall of the adjusting member. The front end of the
transmission system acts as a bit holder or chuck for holding
the screwdriver bit. The end wall of the adjusting member
has an opening through which the bit holder forwardly
projects from the adjusting member. Such a conventional

power screwdriver 1s disclosed 1n Japanese patent applica-
tion publication No. 61-270080.

DISCLOSURE OF THE INVENTION

The power screwdriver as thus far described suffers from
the following defects.

Firstly, the compression spring and its associated ele-
ments are arranged between the housing and the transmis-
sion system. This arrangement makes it difficult to firmly
hold the front end of the transmission system 1n place in the
housing. The screwdriver bit, which extends forwardly from
the transmission system, 1s thus subject to vibrations during
rotation. If such undesirable vibrations occur, secure tight-
cening and loosening of screws may not be eflected.

Secondly, the bit holder has a plurality of openings
through which a plurality of corresponding ball detents (or
locking balls) are placed. The shank of the screwdriver bit
has a locking recess. When the shank of the screwdriver bit
1s 1nserted into the cylindrical bit holder, the ball detents are
lockingly received 1n the locking recess so as to lock the
screwdriver bit in place in the bit holder. A slight play 1s,
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however, likely to be present between the ball detents and
the locking recess. This results in rattling of the screwdriver
bit.

Thirdly, when a predetermined torque 1s reached, the
clutch balls are forced to nde over the raised lands of the
cam so that no rotational torque 1s transmitted to the screw-
driver bit. The clutch balls are then urged back to 1ts 1nitial
position under the bias of the compression spring. Such a
sudden return may cause damage, for example, to a limit
switch (which 1s rendered operative to switch ofl the motor
when the clutch balls ride over the raised lands of the cam).

SUMMARY OF TH.

INVENTION

(L]

It 1s an object of the present invention to eliminate the
foregoing defects.

According to the present invention, there 1s provided a
power screwdriver which includes a bit holder for receiving
the shank of a screwdniver bit to securely hold the screw-
driver bit, a housing including a through cavity defined to
receive the bit holder so that the bit holder 1s rotatable about
its own axis and axially slidable within the through cavity,
a cam axially spaced from the proximal end of the bit holder
and 1ncluding a cam surface extending 1n a direction per-
pendicular to the axis of the bit holder, orniented toward the
proximal end of the housing and defining a circular cam path
in a coaxial relation to the bit holder, a drive shatt connected
to the cam to cause the cam to rotate about the axis of the
bit holder, a clutch element disposed between the bit holder
and the cam and engaged with the circular cam path, an
annular bore defined to be open to the distal end of the
housing and axially extending from the distal end toward the
proximal end of the housing, a compression spring disposed
within the annular bore, a thrust member engaged with the
compression spring, extending out of the housing through
the proximal end of the housing and adapted to transmait the
compressive force of the compression spring to the clutch
clement and urge the clutch element against the cam surface,
and a compressive lforce regulating member releasably
mounted to the distal end of the housing, engaged with one
end of the compression spring and axially displaced to
regulate the compressive force of the compression spring,
wherein the cam path includes a raised land axially project-
ing from the cam surface toward the proximal end of the bit
holder, wherein the clutch element 1s engaged with the raised
land to thereby transmit rotational torque to the bit holder
when the cam 1s caused to rotate, and wherein the clutch
clement 1s forced to ride over the raised land so as to release
the rotational torque when a predetermined torque load 1s
reached.

In the power screwdniver, the housing i1s capable of
directly and securely holding the bit holder 1n place since the
bit holder 1s received 1n the through cavity of the housing.
This arrangement thus minimizes vibrations of the screw-
driver bit which may occur during rotation of the screw-
driver bit.

In a preferred embodiment, a radial bearing assembly 1s
disposed adjacent to the distal end of the through cavity of
the housing. This assembly aids to securely hold the screw-
C
C

river bit and thus, reduces possible vibrations of the screw-
river bit.

In one embodiment, the power screwdriver includes a
clutch element retainer secured to the proximal end of the bat
holder and axially spaced from the cam surface toward the
bit holder. The clutch element 1s 1n the form of a ball, a roller
or similar element rotatably carried by the clutch element
retainer and held 1 contact with the cam path.
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In another embodiment, the power screwdriver icludes
an axially movable follower interposed between the clutch
clement retainer and the proximal end of the housing and
held 1n engagement with the thrust member, and a thrust
bearing arranged between the follower and the clutch ele-
ment retainer. The thrust member 1s operable to urge the
clutch element against the cam surface via the thrust bearing
and the follower.

In one embodiment, the compressive force regulating
member includes a cylindrical wall disposed coaxially of the
bit holder and an end wall connected to one end of the
cylindrical wall. The compressive force regulating member
has a cup shape and 1s open to the distal end of the housing.
A female thread i1s formed on the inner surface of the
cylindrical wall. A male thread 1s formed on the outer
surface of the housing adjacent to 1ts distal end and engaged
with the female thread. The compression spring has one end
engaged with the inner surface of the end wall of the
compressive force regulating member.

In one embodiment, the power screwdriver includes an
annular element slidably disposed on the 1nner surface of the
end wall of the compressive force regulating member, a
retaining rod extending from the annular element 1n parallel
relation to the axis of the bit holder. The housing includes a
hole extending from the distal end toward the proximal end
of the housing. The retaining rod 1s slidably disposed in the
hole of the housing, but rotationally secured to the housing.
The end of the compression spring 1s engaged with the end
wall through the annular element.

In one embodiment, the power screwdriver includes a
front ramp and a rear ramp located rearwardly from the front
ramp when the bit holder is rotated 1n a working direction.
The front ramp has a relatively steep pitch, and the rear ramp
has a relatively gentle pitch. The power screwdriver also
may include a one-way clutch operable to transmit rotational
torque from the drive shait to the bit holder only when the
bit holder 1s rotated 1n a direction opposite the working
direction. The screwdriver bit 1s rotated 1n a working direc-
tion to drive a screw until a predetermined toque 1s reached.
In this mode of operation, the clutch element 1s engaged with
the front ramp so as to transmit rotational torque from the
driving motor to the screwdriver bit through the cam, the
clutch element, the clutch element retainer and the bait
holder. When the applied torque exceeds a preset value, the
clutch element 1s forced to ride over the raised land so that
no rotational torque 1s transmitted to the screwdriver bit. The
clutch element 1s thereafter returned to 1ts 1nitial position. At
this time, the clutch element travels over the gently inclined
rear ramp rather than the steeply inclined front ramp. This
arrangement thus avoids any damages to adjacent elements.

In another embodiment, the bit holder includes a through
bore extending between the distal and proximal ends of the
bit holder. The shank of the screwdriver bit 1s 1nserted into
the through bore through the distal end of the bit holder. The
bit holder includes a locking element engaged with the
shank and the bit holder to lock the screwdriver bit against
axial and rotational movements. The drive shait 1s loosely
inserted into the through bore through the proximal end of
the bit holder. A second compression spring 1s disposed
between the shank of the screwdriver bit and the drive shaft
to urge the screwdriver bit 1n a forward direction. This
feature ensures that the screwdriver bit 1s carried by the bit
holder without rattling.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a longitudinal cross sectional view showing the
principal portion of a power screwdriver according to the
present invention; and

FIG. 2 1s a perspective view of a cam used in the power
screwdriver.

PREFERRED

EMBODIMENTS

The present invention will now be described with refer-
ence to the accompanying drawings.

FIG. 1 1s a longitudinal section of a power screwdriver 10
assembled according to the present invention.

As shown, the power screwdriver 10 includes a cylindri-
cal bit holder 14 having a distal end (right end i1n the
drawings) through which the shank of a screwdriver bit 12
1s 1nserted into and firmly held in the bit holder 14, a
cylindrical housing 18 including a through cavity 16 defined
to receive the bit holder 14 so that the bit holder 14 1s
rotatable about its own axis and axially slidable within the
through cavity 16, an annular cam 20 (see FIG. 2) axially
spaced a predetermined distance from a proximal end (left
end 1n the drawings) 14-1 of the bit holder 14 and including
a cam surface 20-1 which extends 1 a direction perpen-
dicular to the axis of the bit holder, 1s oriented 1n a
face-to-face relation to the proximal end 14-1 of the bat
holder 14, and defining a circular cam path coaxial with the
bit holder 14, a drive shaft 22 connected to the cam 20 and
driven by a driving motor (not shown) to cause the cam 20
to rotate about the axis of the bit holder, a plurality of clutch
clements (1llustratively, 1n the form of balls or rollers 24)
disposed between the bit holder 14 and the cam 20 and
engaged with the circular cam path of the cam surface 20-1
of the cam, an annular clutch element retainer 26 configured
to rotatably supports the clutch elements 24, an annular bore
28 defined to be open to a distal end 18-2 of the housing 18
and extending from the distal end 18-2 toward a proximal
end 18-1 of the housing 18, a compression spring 30 inserted
into the annular bore 28, a plurality of elongated thrust rods
or members 32 engaged with the compression spring 30,
projecting out of the proximal end 18-1 of the housing 18,
and adapted to transmit a compressive force from the
compression spring 30 to the clutch elements 24 and urge the
clutch elements 24 against the cam surface 20-1, and a
cup-shaped compressive force regulating member 34 releas-
ably mounted over the distal end 18-2 of the housing,
engaged with one end of the compression spring 30, and
axially displaceable to regulate the compressive force of the
compression spring 30.

The bit holder 14 1s securely held within the through
cavity 16 of the housing 18 for rotation about 1ts own axis.
In the illustrated embodiment, a radial or needle bearing
assembly 19 1s arranged adjacent to the distal end of the
through cavity 16.

Referring to FIG. 2, the cam path 20-2 includes opposite
raised lands 20-3, 20-3. The raised lands 20-3, 20-3 project
from the cam surface 20-1 toward the proximal end 14-1 of
the bit holder 14. The clutch elements 24 are engaged with
the respective raised lands 20-3, 20-3 so as to transmit
rotational torque from the cam 20 to the bit holder 14 during
rotation of the cam 20. When the rotational torque exceeds
a predetermined level, the clutch elements 24 are forced to
ride over the adjacent raised lands 20-3, 20-3.

An annular follower 36 1s situated between the clutch
clement retainer 26 and the proximal end of the housing 18
and 1s movable along the axis of the bit holder. The follower
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36 1s engaged with one end of each of the thrust members 32
which extends from the proximal end of the housing 18. A
thrust bearing 40 1s arranged between the follower 36 and
the clutch element retainer 26. The thrust members 32 serve

to transmit a compressive force from the compression spring 3
30 through the follower 36 and the thrust bearing 40 to the
clutch elements 24 and urge the clutch elements 24 against
the cam surface 20-1.

The compressive force regulating member 34 i1s fitted
over the distal end 18-2 of the housing 18. The compressive 10
force regulating member 34 has a cylindrical wall 34-1
extending around the axis of the bit holder and an end wall
34-2 connected to one end of the cylindrical wall 34-1. The
compressive force regulating member 34 has a cup shape
and 1s open at 1ts one end to the distal end of the housing 18. 15
A female thread 34-3 1s formed on the nner surface of the
cylindrical wall 34-1. A corresponding male thread 18-3 1s
formed on the outer surface of the distal end of the housing
18 and threadingly engaged with the female thread 34-1. An
annular element 42 1s coaxially held against the inner 20
surface of the end wall 34-2 of the compressive force
regulating member 34. The annular element 42 1s slidably
moved on the inner surface of the end wall 34-2. The annular
clement 42 1s engaged with one end of the compression
spring 30. 25

The annular element 42 1s provided with elongated retain-
ing rods 44. The retaining rods 44 extend parallel to the axis
of the bit holder. The housing 18 has holes 46 to slidably
receive the retaining rods. The holes 46 extend from the
distal end toward the proximal end of the housing 18. The 30
retaining rods 44 rotationally secure the annular element 43
to the housing 18.

Each of the raised lands 20-3, 20-3 of the cam 20 has a
front ramp 20-4 of steep pitch and a rear ramp 20-5 of gentle
pitch. The term “front” 1s used to mean one face which 1s 35
located forwardly of the other face of the raised land as
viewed when the cam 1s rotated in a working direction, as
shown by the arrow A1n FIG. 2. In FIG. 1, reference numeral
50 denotes a one-way clutch which serves to transmit a
driving force from the drive shaft 22 to the bit holder 14 only 40
when the cam 20 1s rotated in a direction opposite the
direction shown by the arrow A 1n FIG. 2.

The bit holder 14 has a through bore 14-2. The shank of
the screwdriver bit 12 1s inserted into the through bore 14-2
through the distal end of the bit holder 14. The bit holder 14 45
has a plurality of radial openings. The screwdriver bit 12
includes a circumierential recess 12-1. A plurality of locking
clements or balls 56 are received 1n the respective radial
openings of the bit holder 14 and engaged with the circum-
terential recess 12-1 of the screwdriver bit 12. This arrange- 50
ment locks the screwdriver bit 12 against axial movement
relative to the bit holder 14. The screwdriver bit 12 1s formed
at 1ts proximal end with a step 12-2. A pin 34 1s located
within the through bore 14-2 of the bit holder 14 and extends
in a direction transverse to the axis of the bit holder 14. The 55
pin 34 1s engaged with the step 12-2. This engagement
prevents relative rotation of the screwdriver bit 12 and the
bit holder 14. Reference numeral 58 denotes a sleeve fitted
around the screwdriver bit 12 and axially slidably moved
between two diflerent positions. In one of the two positions 60
shown 1n FIG. 1, the sleeve 58 exerts a radially inward force
on the locking elements 56. In the other position, the sleeve
58 releases such a force from the locking elements 56.

The drive shait 22 1s inserted 1nto and loosely fitted within
the proximal end of the through bore 14-2 of the bit holder 65
14. Also, the shank of the screwdriver bit 12 1s inserted into
the distal end of the through bore 14-2. A compression

6

spring 60 1s interposed between the drive shaft 22 and the
screwdriver bit 12 so as to constantly urge the screwdriver
bit 12 in a forward direction. The compression spring 60
ensures that the screwdriver bit 12 1s secured to the bit
holder 14 through the locking elements 56 without a play.

A housing extension 62 1s connected to the proximal end
of the housing 18 and receives, among others, the thrust
bearing 40, the cam 20 and the clutch elements 24. A
reduction gear train 64 1s arranged adjacent to the proximal
end of the housing extension 62 so as to provide a reduction
in the speed of rotation of a motor (not shown).

The limit switch 66 1s mounted on the housing extension
62 and includes a switch actuator 68 in the form of a rivet.
The switch actuator 68 1s engaged with a flanged ring 70
which 1s, 1n turn, fitted around the follower 36. A coil spring
72 1s disposed between the proximal end of the housing 18
and the ring 70 so as to urge the ring 70 against the switch
actuator 68.

When the motor 1s started to rotate the screwdriver bit 1n
a working direction, a threaded fastener or screw 1s rota-
tionally driven to a workpiece. The screwdriver bit encoun-
ters an increased resistance to rotation as the threaded
fastener 1s moved to a greater depth. When the applied
torque exceeds a preset value, the clutch elements 24 are
forced to travel over the raised lands 20-3 of the cam 20.
This causes the clutch elements 24 and the switch actuator
68 to be moved toward the front end of the power screw-
driver. As a result, the limit switch 66 1s operable to switch
oil the motor. The clutch elements 24 and the switch actuator
68 arc thereafter returned under the bias of the compression
spring 30. Advantageously, the gentle pitch of the rear ramp
20-5 of the cam 20 avoids any damage to the switch actuator
68 and the limit switch 66.

Reference numeral 76 denotes a sleeve secured to the
proximal end of the housing 18. The clutch element retainer
26, the thrust bearing 40, the follower 36 are held on the
sleeve 76. The drive shait 22 1s loosely inserted into the
sleeve 76. The clutch element retainer 26 The clutch element
retainer 26 1s secured to the sleeve 76, while the thrust
bearing 40 and the follower 36 are rotatably mounted on the
sleeve 76

The mmvention claimed 1s:

1. A power screwdriver comprising:

a bit holder (14) having a distal end, a proximal end and
an axis, said bit holder being adapted to receive a bit
shank of a screwdriver bit (12) to hold the screwdriver
bit (12) 1n place;

a housing (18) having a distal end, a proximal end and an
exterior, said housing including a through cavity (16)
axially extending from said distal end to said proximal
end of said housing and shaped to receive said bit
holder so that said bit holder 1s rotatable about said axis
and axially slidable within said through cavity, and an
annular bore (28) defined between said through cavity
(16) and said exterior of said housing, said annular bore
being open to said distal end of said housing and
extending from said distal end toward said proximal
end of said housing;

a cam (20) axially spaced from said proximal end of said
bit holder (14) and including a cam surface (20-1)

extending at right angles to said axis and oriented
toward said proximal end of said housing, said cam
surface having a circular cam path extending about said
axis;

a drive shatt (22) connected to said cam to cause said cam
to rotate about said axis;
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a clutch element (24) disposed between said bit holder
and said cam and engaged with said circular cam path;

a compression spring (30) disposed within said annular
bore and providing a compressive force;

a thrust member (32) engaged with said compression
spring (30) and extending out of said housing (18)
through said proximal end of said housing, said thrust
member being operable to transmit said compressive
force to said clutch element (24) and urge said clutch
clement against said cam surface (20-1); and

a compressive force regulating member (34) releasably
mounted to said distal end of said housing (18) and
engaged with one end of said compression spring (30),
said compressive force regulating member being axi-
ally displaced to regulate said compressive force of said
compression spring, wherein said compressive force
regulating member has a cup shape and includes a
cylindrical wall (34-1) disposed coaxially of said bit
holder (14) and having one end and an other end that 1s
open to said distal end of said housing, and an end wall
(34-2) connected to said one end of said cylindrical
wall (34-1) and having an inner surface, said cylindri-
cal wall (34-1) having an inner surface on which a
female thread (34-3) 1s present, said exterior of said
housing adjacent to said distal end having a male thread
(18-3) engaged with said female thread, said compres-
ston spring (30) having one end engaged with said
inner surface of said end wall of said compressive force
regulating member;

an annular element (42) being in slidable direct contact
with said 1nner surface of said end wall (34-2) of said
compressive force regulating member (34); and,

a retaining rod (44) extending in parallel relation to said
axis of said bit holder (14) and having one end which
1s secured to said annular element (42), wherein said
housing includes a hole (46) in said housing between
said annular bore (28) and said through cavity (16)
from said distal end of said housing (18) toward said

proximal end of said housing; said retaiming rod (44) 1s
held axially slidably 1n said hole (46) of said housing

against rotation around said axis; and, said one end of

said compression spring 1s pressed against said annular
element,

wherein rotation of said compressive force regulating

member (34) relative to said housing (18) results 1n an
axial displacement of said compressive force regulating
member (34) relative to said housing and also 1n a
rotation of said annular member (42) relative to said
compressive force regulating member (34) but does not
result 1n a rotation of said annular member relative to
said housing;

said cam path (20-1) including a raised land (20-3) axially

projecting from said cam surface toward said proximal
end of said bit holder, said clutch element (24) being
engaged with said raised land to thereby transmit
rotational torque to said bit holder (14) when said cam
1s caused to rotate, said clutch element being forced to
ride over said raised land to thereby release said
rotational torque when said rotational torque exceeds a
predetermined value.

2. A power screwdniver as defined i claim 1, further
comprising a clutch element retainer secured to the proximal
end of said bit holder and axially spaced from said cam
surface toward said bit holder,
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said clutch element including a roller rotatably carried by
said clutch element retainer and held 1n contact with
said cam path.

3. A power screwdriver as defined in claim 2, further
comprising:

an axially movable follower interposed between said

clutch element retainer and said proximal end of said
housing and held 1n engagement with said thrust mem-
ber; and

a thrust bearing arranged between said follower and said

clutch element retainer,

said thrust member being operable to urge said clutch

clement against said cam surface through said thrust
bearing and said follower.

4. A power screwdriver as defined 1n claim 1, wherein said
raised land of said cam includes a front ramp and a rear ramp
located rearwardly from said front ramp when said bit holder
1s rotated 1n a working direction, said front ramp having a
relatively steep pitch and said rear ramp having a relatively
gentle pitch, said power screwdriver further comprising a
one-way clutch operable to transmit rotational torque from
said drive shait to said bit holder only when said bit holder
1s rotated 1n a direction opposite said working direction.

5. A power screwdriver as defined 1n claim 1, wherein said
raised land of said cam includes a front ramp and a rear ramp
located rearwardly from said front ramp when said bit holder
1s rotated 1n a working direction, said front ramp having a
relatively steep pitch and said rear ramp having a relatively
gentle pitch, said power screwdriver further comprising a
one-way clutch operable to transmit rotational torque from
said drive shait to said bit holder only when said bit holder
1s rotated 1n a direction opposite said working direction.

6. A power screwdriver as defined 1n claim 1, wherein said
raised land of said cam includes a front ramp and a rear ramp
located rearwardly from said front ramp when said bit holder
1s rotated 1n a working direction, said front ramp having a
relatively steep pitch and said rear ramp having a relatively
gentle pitch, said power screwdriver further comprising a
one-way clutch operable to transmit rotational torque from
said drive shait to said bit holder only when said bit holder
1s rotated 1n a direction opposite said working direction.

7. Apower screwdriver as defined 1n claim 1, wherein said
bit holder includes a through bore extending between said
distal and proximal ends of said bit holder,

wherein said shank of said screwdriver bit 1s 1nserted into
said through bore through said distal end of said bit
holder, said bit holder including a locking element
engaged with said shank and said bit holder to lock said
screwdriver bit against axial and rotational movements,
and

wherein said drive shaft 1s loosely inserted into said
through bore through said proximal end of said bit

holder,

said power screwdriver further comprising a second com-
pression spring disposed between said shank of said
screwdriver bit and said drive shaft to urge said screw-
driver bit 1n a forward direction.

8. A power screwdniver as defined in claim 7, further
comprising a radial bearing assembly disposed adjacent to
said through cavity of said housing to rotatably support said
screwdriver bit.
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